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Analysis of foraging and migration behavior of spotted seals and prediction of

suitable habitats

XING Yankuo'?, WANG Zhen"*, LU Zhichuang"”, HAN Jiabo'*, DU Jing'?, GAO Xianggang'”, Wu Yingchao'?,
KONG Zhonglrenl’2 , TIAN Jiashen"**

1 Liaoning Ocean and Fisheries Science Research Institute, Dalian 116023, China
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Abstract: Understanding and mastering the habitat suitability and activity patterns of endangered species is crucial for the
scientific conservation of these species and the maintenance of marine ecosystems. The spotted seal ( Phoca largha) is the
flagship species in the ecosystem of the Yellow and Bohai Seas. Identifying the habitat range and behavioral characteristics
during migration is the foundation for protecting the population and habitat environment. In this study, six spotted seals pups
that were rescued and successfully released into the wild in 2023 and 2024 were tagged with transmitters. The tracking data
were collected through the Argos system, and the distribution and behavior of the seals was analyzed using the tracking data.
Based on the MaxEnt model, we predicted the suitable habitats of spotted seals using 3986 beacon records and 8
environmental variables. Additionally, the State-Space Model (SSM) was used to predict the movement states of the spotted
seals. The results showed that; (1) By calling the ENMeaval package for model optimization, FC=LQHPT and RM=0.5
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were ultimately determined. The model accuracy after optimizing the parameters was better than that under the default
parameters. The optimized MaxEnt model provided accurate predictions with an AUC value greater than 0.9, indicating the
reliability of the model. (2) Sea surface temperature contributed 81.4% to the model, making it the dominant environmental
factor influencing the distribution of spotted seals. Other environmental factors contribute relatively little to the model, but
they also have a certain influence on the distribution of spotted seals. (3) The suitable habitats for spotted seals were mainly
distributed in the northern and eastern waters of the Bohai Sea, the northern and eastern waters of the Yellow Sea, and the
Peter the Great Bay in Russia; (4) The average tracking time of the six marked spotted seals was 65.5 days, and the
migration lasted for about one month. The foraging and resting areas of spotted seals were distributed in the eastern part of
the Bohai Sea, the Bohai Strait and Peter the Great Bay, while the areas with high mobility persistence were mainly
concentrated in the central part of the Bohai Sea, the northern part of the Yellow Sea and the coast of the Korean Peninsula.
During the migration process, there were relatively few foraging and resting behaviors, indicated that they were rapidly
completing their migration activities. The results of this study provide important references for the conservation and recovery
of spotted seal population and offer scientific support for promoting regional biodiversity conservation and ecosystem

management.
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Table 1 Summary information of tagged spotted seals and their position transmitting tag (PTT) numbers

fRbngi = R el e B 1Y) A H 3 {55453 H fRFrFZEI [H]
PTT number Weight/kg Gender Rescue date Release date Signal end date Tagged duration/day
182228 32.0 T 2024.2.18 2024.4.16 2024.6.1 47
236339 34.5 M 2023.2.27 2023.4.16 2023.8.13 120
236340 25.5 T 2023.2.20 2023.4.16 2023.5.6 21
236341 29.0 T 2023.2.23 2023.4.16 2023.5.13 28
236342 35.5 I 2023.2.19 2023.4.16 2023.8.14 121
236343 29.5 T 2023.2.1 2023.4.16 2023.6.10 56

PPT . v B &5 k525 Position transmitting tag
1.2 fFhrbricd
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BIVRIR, AR5 F2 I 10min SEHARSE [ SE | Th ARG AL K
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Table 2 Evaluation metrics of MaxEnt model generated by Enmeval
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Table 3 The contribution rate and importance of filtered environmental variables
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- . Contribution L. . Contribution

Environmental variable Importance/% || Environmental variable Importance/ %
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fSERER Nitrate 40.4 11.2 V4R Dissolved oxygen 8.8 1.8

WFFRIRE Sea surface temperature 30 81.4 WG Slope 1.4 0.9

JKIE Depth 18.4 4.5 VI I Primary productivity 1 0.2
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Fig.1 The suitable habitat distribution of spotted seal Fig.2 Move persistence of the spotted seal
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